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Abstract. This study investigates the cross-sectional variation in equity real estate
investment trusts (EREITs) returns. A pooled cross-sectional, time-series approach is
used as an alternative to the two-step Fama-MacBeth regression. With pooling, more
powerful tests can be obtained from the limited sample of EREITs available. Beta does
not explain return variation. Size is the sole consistent factor explaining prices. None of
the variables of Chen, Roll and Ross (1986) is signiﬁcant when size and book-to-market
variables are included in the model. Only the unanticipated change in term structure is
signiﬁcant in versions of the model that exclude ﬁrm-speciﬁc variables.
Introduction
The Capital Asset Pricing Model (CAPM) of Sharpe (1964) and Lintner (1965)
predicts a positive linear relationship between expected security returns and market
betas. The CAPM also predicts that market beta is sufﬁcient to describe cross-sectional
expected returns. These predictions have been the subject of a great deal of empirical
investigation. Much of the evidence does not support the model. Empirical
contradictions of the CAPM are documented in Banz (1981), Reinganum (1981), Basu
(1983), Rosenberg, Reid and Lanstein (1985) and Bhandari (1988). Average stock
returns may be related to ﬁrm-speciﬁc variables such as size, price/earnings ratio,
book-to-market equity ratio, and leverage. More recently, Fama and French (FF)
(1992), using cross-sectional tests of stock returns, conclude that the beta fails to
describe average stock returns over the past ﬁfty years after introducing two ﬁrm-
speciﬁc variables, size and book-to-market equity, to a traditional single factor pricing
model.1
Another development, which casts doubt upon the predictions of CAPM, can be found
in the Arbitrage Pricing Theory (APT) literature originally developed by Ross (1976).
In fact, the APT has been proposed by researchers (notably Roll and Ross, 1980) as
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a testable alternative, and perhaps natural successor, to the CAPM. Empirical evidence
in favor of the APT can be found in Chen (1983) and Bower, Bower and Logue
(1984). Roll and Ross (1980) and Chen (1983) conclude that two to four factors are
signiﬁcant in explaining equilibrium prices. Chen, Roll and Ross (CRR) (1986) show
that ﬁve macro variables are signiﬁcant in explaining expected stock returns. They
are the unanticipated inﬂation rate, the change in expected inﬂation, the unanticipated
change in term structure, the unanticipated change in risk premium and the
unanticipated change in the growth rate in industrial production.
CRR also show that while market indices are useful in explaining time-series return
variation, they cannot explain cross-sectional differences in expected returns when
macro variables are included in the model. He and Ng (HN) (1994) combine the ﬁve
CRR macro variables, the two signiﬁcant ﬁrm-speciﬁc variables found in FF and the
market index in their pricing model. The cross-sectional variation of average stock
returns is not explained by either the market index or the macro variables when the
ﬁrm-speciﬁc variables are included in the model.2 These results raise serious concerns
about the usefulness of the CAPM in explaining security returns.
The major objective of this study is to see whether any of the common factors
prevailing among ‘‘ordinary’’ common equities is useful in explaining the cross-
sectional variation in equity real estate investment trust (EREIT) returns. This also
will provide useful information in studies that try to relate the returns of real estate
assets to the returns of other equities. Financial literature indicates that EREITs may
possess distinct risk-return characteristics than ordinary common stocks. For example,
real estate is thought to be an inﬂation hedge. In addition, if the risk premium
associated with the market beta is insigniﬁcant, any cross-sectional evidence about
this relationship that depends on CAPM-based tests may be less meaningful.
This study is the ﬁrst one to address these issues as they relate to EREITs. Numerous
studies have been conducted in evaluating REIT performance (see, for example,
Brueggeman, Chen and Thibodeau, 1984, 1992; Kuhle, Walther and Wurtzebach,
1986; Titman and Warga, 1986; Chan, Hendershott and Sanders, 1990; Liu, Hartzell,
Grissom and Grieg, 1990; Chen, Hsieh and Jordan, 1997; and Peterson and Hsieh,
1997). The majority of studies that investigate the relative performance of REITs and
ordinary equities claim that the single index models are not sufﬁcient for studying the
risk-return relationship of real estate assets. The consensus is that real estate portfolio
returns are the result of a multi-factor return generating function. However, this
conclusion should be regarded with reservation, given the fact that all of these studies
investigate only time-series real estate returns.
As CRR demonstrate, the fact that the market index is powerful in explaining time-
series asset return variation does not guarantee its signiﬁcance in explaining cross-
sectional pricing. The traditional time-series tests provide evidence that can help
explain the variation in asset/portfolio returns over time. Cross-sectional tests are
designed to explain differences in the returns across various assets/portfolios in a
speciﬁc time period. Despite the ﬁndings that REITs time-series returns were sensitive
to the movement of multiple factors in previous studies, it is important for researchersMACROECONOMIC VARIABLES, FIRM-SPECIFIC VARIABLES AND RETURNS TO REITS 271
Exhibit 1
Number of Sample EREITs
Year Number Year Number
7/78–6/79 16 7/87–6/88 24
7/79–6/80 16 7/88–6/89 25
7/80–6/81 18 7/89–6/90 33
7/81–6/82 18 7/90–6/91 43
7/82–6/83 17 7/91–6/92 51
7/83–6/84 18 7/92–6/93 51
7/84–6/85 20 7/93–6/94 54
7/85–6/86 23 7/94–12/94 55
7/86–6/87 23
to investigate how well the documented factors explain EREIT returns cross-
sectionally. This should have important implications for asset selection and relative
performance evaluation of portfolio managers.
The next section describes the data and methodology. This is followed by the
presentation of the empirical results. The ﬁnal section contains concluding remarks.
Data and Methodology
The starting point for the data used in this study is all EREITs traded on the NYSE,
AMEX and NASDAQ. However, to allow for the estimation of some EREITs
characteristics, two additional criteria must be met by the EREITs prior to their
inclusion in the ﬁnal sample. The ﬁrst criterion is the existence on the Center for
Research in Security Prices (CRSP) tapes of forty-eight consecutive monthly returns
preceding July of each year in the study period, 1978–94. This allows for the
estimation of betas. Second, to allow for estimation of ﬁrm-speciﬁc variables, the
EREIT data must include relevant accounting and market price data. Thus, EREITs
without data available in the Compustat database are excluded. Exhibit 1 lists the
number of resulting EREITs selected under the criteria for each sample year.
Four pricing models are used to explain the returns to EREITs. The ﬁrst is the
traditional CAPM. The other three are multi-factor models that differ in the number
and type of explanatory factors that are included. In the ﬁrm-speciﬁc variable model
(FVM), the factors are attributes unique to individual ﬁrms. In the macroeconomic
variable model (MVM), economic time-series variables are the presumed pricing
factors. In the combined model (CM), all the variables associated with the other three
models are combined together as the factors.
The two most well documented ﬁrm-speciﬁc variables, ﬁrm-size (SIZE) and the book-
to-market equity ratio (B/M), are used in this study to implement the FVM.3 The two272 JOURNAL OF REAL ESTATE RESEARCH
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Exhibit 2
Glossary and Measurement of Macroeconomic Variables
Symbol Variable Data Source or Measurement
Panel A: Basic Data Series and Source
It Inﬂation Consumer Price Index: inﬂation rates (Ibbotson
and Sinqueﬁeld, 1991)
TBt Treasury-bill rate U.S. Treasury Bills: total returns (Ibbotson and
Sinqueﬁeld, 1991)
LTGBt Long-term government bonds Long-term government bonds: total returns
(Ibbotson and Sinqueﬁeld, 1991)
Aaat Yield on new industrials rated, Aaa Analytical Record of Yields and Yield Spreads
(Salomon Brothers)
Baat Yield on new industrials rated, Baa Analytical Record of Yields and Yield Spreads
(Salomon Brothers)
MPt Stock market index Return on a value-weighted portfolio of NYSE-
listed stocks (CRSP)
Panel B: Derived Series
UTSt Change in term structure LTGBt 2 TBt
PRt Change in risk premium Baat 2 Aaat
E(It) Expected inﬂation ARIMA
CEIt Change in expected inﬂation E(It 1 1) 2 E(It)
UIt Unexpected inﬂation E(It 1 1) 2 E(It)
variables are measured in the same way as FF with data provided on the Compustat
tapes. The macroeconomic variable set used in this study closely resembles CRR’s
with one exception. The unanticipated change in the growth rate in industrial
production proposed in CRR is excluded from this study, based on the ﬁndings of
Chan, Hendershott and Sanders (1990). Thus, the macro variables included in this
study are the market index, the unanticipated inﬂation rate, the change in expected
inﬂation, the unanticipated change in term structure and the unanticipated change in
risk premium.4 Panel A of Exhibit 2 lists the basic macro variable data, the sources
and the notations. Panel B of Exhibit 2 describes how the series are constructed and
provides some additional notations.
Since only the innovations or unanticipated changes in the macro variables are of
interest, a standard Box-Pierce Q-Statistic is calculated for each of the ﬁve series over
every four years preceding July of each study year as a check for serial correlation.
The inﬂation (It) and risk premium (PRt) are generally serially correlated. The other
series appear to be noisy enough to be treated as pure innovations. To avoid the effects
of autocorrelation, proxies for the expected inﬂation and risk premium are created as
the forecasts from autoregressive models.5 The residuals from these ﬁtted processes
are treated as the unanticipated inﬂation (UI) and unanticipated change in risk
premium (UPR).MACROECONOMIC VARIABLES, FIRM-SPECIFIC VARIABLES AND RETURNS TO REITS 273
Let ƒjk be the sensitivity of EREIT j to variable k. For each study year t, the
sensitivities of EREIT j’s returns to the macro variables are estimated over the four
year period prior to July of year t by regressing the EREIT returns on the unanticipated
changes in the ﬁve macro variables. The obtained ƒjk’s are used for the period of July
of year t to June of year t 1 1 for the EREIT. This procedure is then repeated for
each EREIT in each subsequent study year. After the derivation of the ƒjk’s, a single
pooled cross-sectional time-series regression in the form of Equation (1) is run.
198
r 5 l 1 d 1 l ƒ 1 ...1 l ƒ 1 « , (1) O jm 0 m 11 kj k j m
m52
where:
rjm 5 EREIT j’s return in each study month m;
l0 5 The constant term;
dm 5 The dummy variables that equal 1 if the returns and risk parameters belong to
month m and 0 otherwise;
ƒjk 5 The risk parameter(s) associated with EREIT j; k 5 1, 2, 5 and 7 for the CAPM,
FVM, MVM and CM, respectively; and
«jm 5the error term.
Given the sample period of July 1978 to December 1994, there are 197 dummy
variables. By pooling data and stacking all the returns, there are 5,730 observations.
Estimations based on pooled data may result in an error that depends on both the
independent variables speciﬁed in the model and on the time period from which the
observations come. By including a dummy variable for each month, the contribution
of the time period to the error term is reduced and the intercept is not forced to be
constant over time. The pooling generates a larger number of observations over the
study period than would have been available had the two-step regression procedure
of Fama and MacBeth (1973) been used. In that two-step procedure, a cross-sectional
regression for each sample month is run and the average values of the regression
coefﬁcients are tested. The relatively limited sample of EREITs for each study month
(especially for the time period before mid-1980s) favors the pooling approach.
Results
The regression results from each of the four pricing models are reported in Exhibit
3.6 As indicated, the regression coefﬁcient associated with the market beta is not
signiﬁcantly different from zero. Consistent with CRR’s (1986) ﬁnding using ordinary
common stocks and FF’s (1992) using nonﬁnancial stocks, this data does not support
the market index as a relevant variable for explaining cross-sectional variation of
returns. Thus, the rejection of the CAPM (as far as EREITs are concerned) is
suggested.
As with numerous empirical ﬁndings on ordinary common stocks, SIZE is found
signiﬁcantly priced among EREITs over time. The signiﬁcance sustains, although at274 JOURNAL OF REAL ESTATE RESEARCH
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Exhibit 3
Multiple Pricing Regression Results







MVM 0.001 ,0.001 0.000 20.005 ,0.001
(0.3) (0.3) (0.3) (22.0) (0.7)
(0.7) (0.8) (0.8) (0.1) (0.5)
CM 0.003 20.003 20.001 20.000 20.000 20.004 ,20.001
(0.7) (21.7) (20.4) (,0.1) (20.1) (21.4) (0.7)
(0.5) (0.1) (0.7) (1.0) (0.9) (0.2) (0.5)
Note: This exhibit gives the cross-sectional slope coefﬁcients, derived from running a pooled cross-
sectional time-series regression of individual EREIT returns against respective pricing parameters
over the sample period of July 1978–December 1994, with t-Statistics and signiﬁcance levels in
parentheses.
MP 5 The market index.
SIZE 5 The log of market equity value of individual EREITs.
B/M 5 The log of book equity value of each EREIT to its market equity value.
UI 5 The unanticipated inﬂation rate.
CEI 5 The change in expected inﬂation.
UTS 5 The unanticipated change in term structure.
UPR 5 The unanticipated change in risk premium.
a lower level, even when all the other factors are present in the same model (CM).7
The negative regression coefﬁcient has similar magnitude between the FVM and CM.
The B/M ratio, however, is not signiﬁcant in either of the two models. There are two
plausible explanations. First, this variable may not have the same meaning for the
EREITs as for ordinary common stocks. Second, if BE/ME is interpreted as a distress
factor, it is possible that this factor behaves in a similar fashion for ﬁrms in the same
industry and loses its explanatory power. It would be interesting to see whether this
phenomenon holds for other industries as well. Future research along this line may
be warranted. Based on the test results, the macro variables are generally insigniﬁcant
in EREIT pricing. The only exception is the unanticipated change in term structure.
In the MVM, the risk premium is negatively signiﬁcant at the 5% level. However,
this signiﬁcance disappears in the CM, possibly because of the impact of SIZE. This
inconsistency may be a result of multicollinearity. Nonetheless, the ﬁnding here is in
line with He and Ng (1994) in that none of the macro variables are signiﬁcant in
explaining the cross-sectional variation of common stock returns when the two ﬁrm-
speciﬁc variables are also included in the model. Although time-series EREIT returns
are found to be correlated with some inﬂation measures (see, for example, Chan,
Hendershott and Sanders, 1990), our results show no correlation between EREIT
returns and inﬂation sensitivities in a cross-sectional setting.MACROECONOMIC VARIABLES, FIRM-SPECIFIC VARIABLES AND RETURNS TO REITS 275
Conclusion
This study employs a single pooled cross-sectional time-series regression approach to
investigate EREITs pricing. In doing so, this study also provides further evidence on
the cross-sectional comparison between the CAPM-related single index models and
the APT-related multi-index models. Only by ﬁnding signiﬁcantly priced REITs
factors will the empirical investigation of REITs performance relative to investments
in common stocks be meaningful.
The results show that the size factor commands a risk premium in EREIT pricing.
There is also some support for the importance of the unanticipated change in the term
structure. However, the evidence is not consistent. The insigniﬁcance of the market
beta across the employed models leads to the rejection of the CAPM, at least for
EREITs. Findings in past studies of correlation between EREIT returns and inﬂation
are not conﬁrmed by our cross-sectional results. The other ﬁrm-speciﬁc variable
employed, the book-to-market equity ratio, is not signiﬁcantly related to EREITs
returns. While this study offers some plausible causes for the insigniﬁcance, further
research is needed. This study does not exclude the possibility that there might be
other factors important to EREITs pricing. Thus, exploring the existence of other
pricing factors serves as another avenue for future research.
Notes
1 Fama and French (1992) contend that there is a close link between the leverage and book-to-
market for companies in general; that is, when a ﬁrm’s market leverage (book-value debt/
market-value equity) is higher relative to its book leverage (book-value debt/book-value equity),
the ﬁrm tends to have a higher book-to-market ratio.
2 The ﬁnding on the size factor is in line with the conventional small ﬁrm effect found in the
literature. Smaller ﬁrms earn higher risk-adjusted rate of returns than larger ﬁrms do. The returns
are risk-adjusted using single-index CAPM. The average ﬁrm size is 460 million for all
companies as a whole and 70 million for EREITs. Therefore, EREITs are considered small
ﬁrms. Colwell and Park (1990) and McIntosh, Liang and Tompkins (1991) ﬁnd the small ﬁrm
effect within REITs.
3 The commonly used deﬁnition of size, total market value of outstanding equity shares, is
followed in this study.
4 As noted in Exhibit 2, the yield spread between long-term government bonds and Treasury
bills deﬁnes the term structure while the yield difference between the low grade and high grade
corporate bonds is taken as the risk premium.
5 Chen, Roll and Ross (1986) and Chan, Hendershott and Sanders (1990) use the same approach
to extract the unanticipated economic series. As with the two cited studies, the univariate
autoregressive procedure under different lags are studied in this research to derive innovations
of economic state variables when the original series are determined to be highly autocorrelated.
6 When the four pricing models are examined using the traditional two-step Fama-MacBeth
regression, none of the candidate pricing factors is signiﬁcantly priced. When the size factor is
used alone in the two-step regression, the average adjusted R2 is .02.
7 We also estimate the model with size as the sole factor (plus the dummy variables for time).
The coefﬁcient estimate is 2.0026 with a t-Stat of 22.3. The R
2 for the model is .1211 and
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